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Fig.1 Flow chart of GIS-based aquaculture suitability 
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Tab.1 Driving factors for GIS-based evaluation of aquaculture suitability 

Factor  Indicators and proxy function

Physical factors

 Water availability
m

 Land and soil condition
%

Social-economic factors county-level estimates

 
Availability and access to inputs-knowledge and infrastructure

  

%
km2

 Market
 / km2
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CR
CR=CI/RI CI

CI= max n/n 1 max n
RI

n
CR<0.10
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Fig.3  Map of overall evaluation model for pond aquaculture 

in Henan province 
Figures in legend mean the suitability of pond aquaculture. With 

the color darkness the suitability for pond aquaculture is getting better.
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Fig.4  Image histogram of overall model for pond aquaculture 

in Henan province
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 Fig.5  Map of overall suitability model for pond aquaculture 

in Henan province
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GIS-based evaluation of aquaculture suitability in Henan Province

DU Ning1 2 YANG Ning-sheng2 SUN Ying-zhe2

1. College of Economic Management Shanghai Fisheries University Shanghai 200090 China 2. Department of Information & 
Economic Chinese Academy of Fishery Science Beijing 100039 China

Abstract The study focuses on the research on the evaluation method for pond aquaculture suitability. Take the 
pond aquaculture suitability in Henan province as the case study, a comprehensive quantitative method was estab-
lished to evaluate the biophysical, economic, and social factors that affecting the development of pond aquaculture 
in the region, employing GIS techniques. After literature review, consultation with national and local aquaculture 
experts, and consideration of the local situations, 13 indicators were selected using multiple regression analysis. 
The indicators include: duration of available pond water, proximity to rivers and perennial streams, type of soil, 
slope steepness, soil pH, ranking of pond aquaculture experience, number of aquaculture technicians, number of 

population density, average annual income per person and number of wholesale market, respectively. They were 
then categorized into 4 sub-models: water availability, land and soil condition, availability and access to inputs-
knowledge and infrastructure, and market. The case study site was divided into 2 012 500 raster grids and each grid 
was regarded as an evaluation unit on the computer. Under the uniform geographical reference frame, the 13 indica-
tors constructed new spatial information to formulate separate layers of evaluation. AHP (Analytical Hierarchy Pro-
cess) was then applied to calculate each indicator’s weight, and to construct sub-models and comprehensive models 
for evaluation of pond aquaculture suitability. A integrated calculation was conducted simultaneously using IDRISI, 
GIS software, hence the pond aquaculture in Henan province was divided into 4 grades in terms of suitability: very 
suitable, suitable, moderately suitable and unsuitable, respectively. The study provides referenced gist for aquacul-
ture plan and management. Journal of Fishery Sciences of China 2008 15 3 476 482
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